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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent overcharging of 
a battery at high-speed steady running, without 
deteriorating energy efficiency. 

SOLUTION: When a charged capacity of a battery 194 
exceeds a given level at a high-speed steady running in 
a hybrid vehicle, a main system relay is turned off to cut 
a connection between the battery 194 and drive circuits 
191 and 192 for motors MG1 and MG2. After that, the 
revolutions of the motor ring of the motor MG1 is 
increased by a prescribed level, so that power 
consumption of the motor MG1 is increased, and the 
power generated from the motor MG2 is consumed 
sufficiently at the motor MG1. When the operation of 
increasing the revolutions of the motor MG1 is repeated, 
counter electromotive force of the motor MG2 is held at 
almost same the voltage of as that of the battery 1 94. 
Then, when assist demand is generated, assist in torque 
for an engine 150 by the motor MG1 is carried out 
smoothly without delays. 
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MM ft t> £ n§ »*j&tBf acolfc^ £ fc s «k -5 tc Stt H 

*5iem l ©«»38««. S2rofi^fl*io:i 
*««!&£. £fii*.fc»*)tiJ*j 

*«^R£flftEJS l *5<k^2 ©«»5g««<!:©P»1©8E 
MiBSi2©1t»jfgm«£, 5 «flTIJjf£;* 

fltrfSSftf^^E— FtflBU^RK «fc 0 MEifrfFE— K f~ £ 
«BU Zfttc t£\z. tft1E**ttlB»ffl^Rfc«fc 0 *W * 

& « ft>Sft> e wm-t « bummer £ . 
mmn&mm^mz^ o #j£*igij $ ntc t & \z . miss 

m«9i2] Me«»#Rfc:j:*iw*D£fTR, mis 

IWt^- K*JgiJ^RK«fc DIME1MPE- KSlBKUfct 
T. 

itfrfBSfS 2 ©«ftl6m»©K£*EE£ttiliJ'r 1 1E1 

m^a£. 
zwiJjmtimw. 

[W#^4] M3^1&^b3©frvr*l#fclB«<0» 

mGRim tc m a a na m a tc «t 0 t#$& entrr a t 



Stt5I>y>t, Sx>:x>©tti*L;ti|j?J©i>ft 

t, mem 1 otnmMi. *2o«MJMMi*J:tf* 

WO«ll*at*oT, (a) ttfES«#R4>ttffi& 

t^m-raxst, (b) ttB*2<z)ttM0Nm*. mti 

fc»a*»5^s«gij"r*xat. (c) mmum <t>) 
fciDMfBSj^- l<k:*atspj*jsnfct#»:. mrtB 
11(a) ££Qttffl3ttfcttGm^R®tt**t?& 

t, (d) WfBXg (c) KJ:0#j£*iJB"JSnfc£* 

2 (DiHJni& ©M©m^fcS«*«»rT* <h *> 

k, sfrtB^ 1 ©m»f£*«£®7j«m»a«*f a i 3 
a xg t sot a a ib^atj ^ga©*JW*?*o 

T. 

(e) mmum (d) ©*fr«. MfBXig (b) fcj;9 
MCIMPE- K&*RLfc£«Hlsnfc£#k:. ME* 
i^SStc i-5H5fB^«#a<hffirfBm 1 *J:tflB 2 (D«HK 

t. (f) MiBSi 2 ©«»3gn&©sg£mm£&ttrr-s 
iii, (g) iftE»«#R©ai*«ffi*«iui-r*ia 
(h) sfriBxs (d) ©*ff«» ftffiB^ i (Dmmm 
nmnmtt&fflWLT. mmum (f) tii (g) tc 

[0 0 0 1] 

©HP^ffi»cH-ra. 

[0 0 0 2] 

[S£5fe©fe^] jfi^. X>-^><i:«lf)«i:Srl(j^^£-r 
TV»* (^Jx.^gS 5 ? 9-4 7 0 9 4 fCgB«t©SW 

xia^sn*. :i©s*J4A*-y^uf'S«snfco. u 
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[0 0 0 3] ±B©A-f y F*p|Ttt» il^^fT^ 

\z, mmistt&oiz, &2<omit>9mk&i3nvtnrewi 

[0 0 0 4] Ufc»affi#jfeff«rKtt. A'y^U^ 
t^T, *2©«»»t«K:diM*£«rrj:i:-r. ±E 

;tyru ©i&5fem©rai®£*??«-r4 c iz^mut^nx^ 

A*^U©jfi5fe«;i&<Klt;*n-£. 
[0 0 0 5] 

jR©s^Ttt» d(wiflfE*arriifcfc«kD. s^wa* 
[0006] ciw^wtt. ue*tt«»c*tt*±jfi©«i« 

[0 0 0 7] 

^x>^>©ja^LfcB)^©^< 
Tissus-5SSii©«i&3gfi«<h. mmmzmtizixz 
mttftmmnmti =t o izmtimm^n & ^12© 

Sl2©mi&5Bm«fc.£tfW£a£SJ?C«t;: 
S^atWIB^ 1 43<fctfSfS 2 £©P,a<D8l 



IC, MGflS 1 <Z>ttM8tt«R£. «*SiH»T*tttBT» 
WSiJ^Si, HtrfBWjf^^E— KWM^ftK: J: 0 WEttft^fc 

- k k: * * t ^jg'j stifcttc. HfrfB^s^ai^ai^a 
c«fc D^ta$nfcWiBS*#a©^^*i>s«6fcS« 
«*a*.*«»K***»5^**ii»j"r4»««*j9j#a 

i, »M*«I»J^a:KJ:0Hr3e*iJ»ISftfct*K, m 

immmmww^&izmmitft tz o wvm^zmti-rz 
tfbtz, mmw, i <Dfm5mm*nMmmt>m±-t 
4 <k o \zmfr s its um^m t 4 c t £gg 
4. 

[0 0 0 8] CC^iOft^ffl^Mttl ^2©«|ft 

st. s«^atsi*J:^m2©«si5!s«st©p«g© 
m»ttfc*tta**sr3ns. c©*sm, m2cDmm^m, 
«T58^u*i«* <a»e«a) t±, #*#atcjse,n-5 

4mi©Hi(j^««tr^^n. c©mi©^»^s^tc 
i^Tif^ns. U*»t>. £©££, Sgl©«KjS** 

2 ©m»i^««T^*-r4«^ttm 1 <DmW)5tnmizT 

[0 0 0 9] COJS«Oft*aW81i:J: 
3S«#a©ja^S«*B5lhT5r.i:*«T#4. d©<h#. 

d w«at^^-r=t 3 umtKDtsi^tii^zL 

tt. ^2 ©m«)^««T-%^LfcS*«^ 1 ©«K%« 
»LfcCilU4f2 ©Siftfgm^© 3£iEmffi©±# & 

»*.*;: ta»T?**. as 2 <Dnm5£nm<D&&mjz&± 

mz£z>mm.mti.i£Wizmffi2i±tztziz. ^m^a© 
mti £fg 2 ©mi!)^*^{cM«-r4 ci t #T#-r?g 2 © 

d <h^T?€-^:Vi. C©fc*, x>-^>-^© h 

snicintf, ^2©mib^«^©)S*ettJE©±#*«ix. 

SCWT^Sut*^, Jif3X>i?>^.©hJl/i7©T 

[0010] ±ia«jfS©«i*ui*««tc*ir»T. KfBSd 
W^mz ct4«)f^©*fT^. tfrlfiSi^t- Kfflfti; 
«k 0 iWfBfijft^- H *«K Ufc t «ai $ tlft t * tc. otr 

[0011] d©*^ic±n«, ifft-Kfljifac 
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#&igfjfB!fl 1 *5<fctfSg2 ©m»lf§m*l£©|SI©«§lW 
[0 0 12] ±SHktttfff¥R«*X.«ttAffi^ttClC 

*5^t, Ne)K2ommmcD9i£«E«4iitt]r«» 

«. WfEfgl ©Sl*?gm&©l&f££$<lWbT> PSffifc 

[0013] z<Dmmz£.n& &i®mmww^&\z£ 

[0014] ^©^©/wxu y h*#j^n. ±mmt> 
m*««*af*L&/w k*p5-c*ot. men 

2 ©mKjfgS«S©leligf|ii<»:, fifBSg l ©S»t?gS$g©[§I 

t iz^n?n&-&isnrc 3 tt*tt5^7*^ u =p 

[0 0 15] y^^^U^tft ^©ilD, 3^053 

^ 2 W©isj|£&i5,fctf h Ji^atfc£.5 tSsfewmett© 

temizm-it, fi"j^.«x>s?>©m*(tttrfe-&$nfciii 
s-5iHie(atfe-&$nfcm2©s»^m«»c:« 

tl$:m!&-f%Z\£tZ£0. X>v>75^{tS^j$nfc»j* 

[0 0 16] d<038W©ft*a*««©ftl»*jStt, id 
#£tti2rr£;fcJe>©ffiIMa<!:. m*tt$: ; t-r^x>vf> 

mmmmmL. iEmn°imt3.wm^&t. *&tBS£i©« 
(b) t(rfsm2©mifj^s^$r. «**»*-r*«ttT 

S'J-r-5Igt, (c) j»El8 (b) tiOlWIBft^ 
-KK**£«WS*lfc£*K:. atffSXg (a) <t> 

^ttttlc&SfrS^WgiJTSXgi:. (d) SjfBX 



^MfB^*#g:tsate^ i *5 ±y* 2 (DSifj^m^t© 
M©*fttt&«ift£S0r?-& tth\z. mum i ©«» 
snm&ujwitBjwtfcr « £ =o kumiss -ssist 

[0 0 17] C©«W©«»*mASB©ftO»*fttC«fco 
Tfc. c©56W©»*ttI*««tm«K:. x*;u*2W 

yT-U©jfi*«£|»i[:-f £fc. ^-©Iftf^ 

K©(StMl^lC*(r»T, I>^ChM7i/Xh 
SWMB»ttft< XA-X(cff &3 d 
[0 0 18] 

[5g^©*JS©^SI] J£TF. #3£9!©3Si6©J&88£*i6 

x<r>mtimti&w.*mm l^/w xu K*i^©«fiEc 

O^TI31£ffl^Ti&9rt5„ CW/VfXU y K*M© 

e»tifcisif)^i:bT©x>i;> 1 5 otaaiir©#v'j> 

3. X>>7>1 5 OOlgfJEF IECUHOICit) 

mmsnti-^. efiecui7oiw(;cpu, 

ROM. RAM§^ST57>f7^- T-f i?P3>h" 
CPU^ROMKfBg^nfcXD^A 
K««r»» X>S?>1 5 0©*8»««*-*»@rtEaflE^-0!)<|a 
©ftdW^Uff-rS. 0^*=SUSLfc*t, ZLtlZOfflfflZ: 
BHfehT&frSblZ, EFIECU170 i:lil>^> 1 

5 o©sstt!8*^-ra*©-fe>-y-*«S5^snT^s. 

[0 0 19]»Mtl:ft, ffcf^-S'MGl. MG2 

wmgi, mg 2 f±. mmmm 
mmmiiVTmi&zn. ft-mm\z&8cm<o*.!\&E$:?f 

^□-^ 1 3 2, 1 4 2t. EI*E«»*»*r*Hffi 

)Vi)mm^ntz7.y-—9 l 3 3, 1 4 3t$:<ix. 
-5. X^— ^ 1 3 3, 1 4 3 tt-T-X 119 JrS^n 
t-^MGl, MG2fflXf-^13 3, 14 

3tc#[5]$n/tHfflD'f ^n^mgf&isigg 1 9 

1, 1 9 2^LTA'>t'J 1 9 4izmm-2fLT^Z>* 

mmm& 191, 1 9 2«. ft«itcx'fy?>^* 

^-f >A-^T*-5„ ^S;[hI8S1 9 1, 19 2tt«flfo. 

h 1 9 0 l;«iSftTV»5. Wa~7 H9 0^ 
e.©SWm^-twJ;oT^ibtlJgSl 9 1, 192©h7> 
•W^X-f-^^n^iA'yT'J 1 9 4^-^ 
MG1, MG2<h©f B 1t:«^75ioiin^. t-«Gl, 
MG2(i;t ; /T , J 1 9 4*>£©«;fc©#M&£gttTlHMg 

C©Sfet»cffi$-?3?f<hli?^) . n-^ 1 3 2, 1 4 2*! 
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[0 0 2 0 ] X>y>l 5 0 ^^-^MG 1 , MG2fi 

+^T[Hi£-r^>it>^-v 1 2 i, ^^©jsia* 
sscfo^H-enHEts'^m 1 2 2T*«. y 

5WJK-*>*tl 2 3li^?WJttU71 2 

tt, X>y>150^)^7>^yt7hl56^>A 

1 3 O^UT^^U^tUZttl 2 nzm&zn 
T^Z>o y>/U30}W7>^yt7H56tti; 

g 1 con — ^ i3 2ft D->^m 1 2 5 izts&znx 

^MG20D-^14 2H U>^-Vttl 

2 6 C^SntV^o U >i^*V 1 2 2 ©lUlEtt, 
x->^h 1 2 9^^bTSSittl 1 2i5«kC«:|»l 

1 6R, 11 6Ltr>£ii£n£o 

[0 0 2 1 ] W5/W^U y F*M^**W&«if^Sr 
KWr*fca6K % Sfy7^'J^tl2 00)»m:^ 
V>TR9rT£. 77*^U^tl2 0H ±3aib^30 

i»*OliI<El*OIil<Ktttt*J** * t ^ 3 ttR LT 
ftl»ItGiMa)l5l4g2KIB(DHffi». flMfc¥±«»*)W- 

[0 0 2 2] H2l:**HO-«S*t. KENi«*S»IbI£ 

StW&gi«T3R0T<A£ o it>^*ftl 2 5 (H+<0 
S) t>J>y*t«12 6 (H*<BR) SSattD, 
&RS£GMR<&|HS: 1 : pWnfiiC^77^ 
^ l J*t'J7il2 7©fiIi:n o p»tU>if*irl 

2 2 ©«Sf[^»-rs-9->^^ 1 2 1 (D®^CDitT*^o 

©»ffl<D0teg:N s , Nc, Nr^yP7htl>. ^ 
WJ*tl2 0H r©J:5i:^py h$tl^3^ 

»fp*« n^tiB 2 jR*«ft*ntf — 

[0023] r^*^u*iri 2 om §[El^ 
tt© Hi^ « < ^5 CitMT^ L fc t 

12 7l:^t5hM«:Tett5o i2 



■fttn 2 6*>stti*sft£ hWTr^iRi^^t 
s, Te rmmizftm-tztinttmmiiizm^xh 

frir T e ««MB£ 2 ^(DrtKiME LAc*>OTr&3o l"T 
es = p/ (Hp) XTej rier = l/ (1 + 
p) XTej «±0)*#tfUBLfcttl8 

5*fr*%jrrntf, u-^-vus 1 2 5 nfWH-T'** h 

WTml, 'J>mil:^fflT^*hMTm2S 
hMTmUi^Testi 

[0 0 2 4] ^WJ + tUTIIl 2 7l:J86Sftft 
X>^>1 5 0ri*lsrtE*LT^££€r* »fP*j»tS8-T 

T^^o >^ 1 2 l3WErtEUTV^i:*»4. ^GDIel 
giA^Wlt^-^MG 1 Kl«fc95E«T5£<fcrt*Rj 

tg-e&£o 'J>^ti 2 2^[HiGbTV^<h#«, x 
>S?>1 5 0 3ft^6Hl*Sn*:»*SB»ttl 1 2 \zGM 

yU^H$BTlt l>^>15 0*6ffl*$tlfci* 

£ft<5»#K:#KU SSKimfeSftfc^rtSfll^TVE 
-^MG 2 Sr^ff VTWjtKOTZsX h Zftfeo ZLt\Z& 

tt, /ty^U 1 9 4?5^ ! b ; &-^MG2(:lMl^ 

[0 0 2 5] £7c> IJEoyW^'JyF^ITd 
^MG 1 ^fc^MG 2 C0lft^7$:Kffij|ft 1 12*6fflAt 

^fT^T&oT^ x>i/> 1 5 OteffikL-T^fc 
[0 0 2 6] 2*>\z. ±^/W7'U7H¥MTH x 

>>?>i 5 o^6tbASft^is*s2«Hf«r»ia-ra<3!) 

T?ttfc<, §g£j«Al 1 2ffi^fcea^*5£<hfcT# 

3ftfcttffi£&B, : E-^MG2[:«t§7'>X hfcLK 
X>>?>! 5 0^em*SftfcWi*©^<O^fTi:ft:*. 
[0 0 2 7] 03H C<DMaft#3fefT»©*|IH** 
ll^^o @2f:^fM0T«*>^til 2 5<^IhJ 
!EScNsttiET*ofc*«, X>v?> 1 5 OOlHlSgcN e 
>i/^ttl 2 60IaIte»N r tJCcfcoT, @3C 
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*-*MG2tt«««£bTlMtsU hWTm2 
iEIlEftN r ifl!)||r«toStl*mi*K6 U >{f 

[0 0 2 8] Z.<D£o\Z. :^«MO/W7'JyH* 

[0 0 2 9] Cl©Safi«a)»*Hi*K«<Da(E±#:J4W 
h 1 9 OHiOWiSftTlf^. «Wn.- y h 
1 9 0\t. EF I ECU 1 7 ftSHCCPU* 
ROM, RAMf^ft^7>f7^ • ^ ^n^>bf 
□L-^Tfe^o KJH^L— y h 1 9 OttEF I ECU 1 7 

(h^pJfgTSSo fflfflLi-y H9 0H X>S?>1 5 

i:<Olff«*EF I ECU 1 7 0 izmiBTZ £ t.\Z «fc 0 . 

fca&KWflpn.- y M90 \z&. m* m?L 

KMNll 1 20B(ER*»5fc»<Dt>lH 4 4ft 
t^KW-StlT^S. U >^irttl 2 6 £ig«j$tfil 1 

ill 2©@te»cSfllSfc»<7>-fe>1tl 44ft'J >^=F 
til2 6CR^ *MG2<0@fE£iHfflt-S;fc:«> 

[0 0 3 0] ±SEL/fc/W^UyF*H©ft**«5^ffll 
A E>n^mM[elgS^0 4 £/B UTS £ fc»fflK:K9§T 
3o HS"*"*J;5K:, AyrU19 4i:^lt, OA* 
— ^3>5*>1J-1 9 6£> ^E— ^MGl fcSttSnSK 
■Matt l 9 1 fc, t-^MG 2 £4HR3n«nMatt 1 

9 2 t*«-tn-6njfcM*c»«snTv^. 

[0 0 3 1]A , yfU194H fffflKHU 
— ;V§Sl 9 4 a<h, vXtA^-O'JI/- (&TF\ SM 
Ri:W) 1 9 4bt, «EE**itil5ltt 1 9 4 c H^t 
ir>1tl 9 4d^£{fx.3 0 SMR19 4btt* 

M 9 OA^6©lt^^J:D««JEIsI5»0[)miBOSa 
• MWrZftfcohO)!?, ni&^=L—)V9l 9 4 a(D-h 
-MSfcK«£nfc2ffl<0 , Jl'--Rl, R2rt>ejfcJc£ 
n^. AyfU 1 9 4(C2(HOU U-R 1, R2^t 
fccDfcL «S<B»«PS£tt* SrTy U-R2*:*>U 
tt^TU U—R 1 £;t>U WBGH&WSim *"TU 
U-RL m^TVU-R2&*7-?Z>ZL£\Z<k?). m 
*ftf^»Srffft5C<h*nIffitLT^S 0 Sffi&mtnlgS 
194cH v^-JUSB 19 4a CD&mJ£ffi£& 



tUT^o SSHi>lM 9 4dH tft^a-JUl 9 
4 a^6(0Hi*t»iS:ttait*. »JEtftaj|§I»l 9 4 
c*5J;^«85-b>tM 9 4d^H)AOTH MBUL-y 

M9 oKsiwatt*. 

[0 0 3 2]Ift@jSl9 1, 19 2(1 Ayf'J^iS 
mffiaSSmSli:^— ^MG l , MG2JB<7)3£Stmi?it£>^ 
»*ffft3«*«*S«T»0. BMBfcltt. 
-h^>> ? X^T^$n^3fflyU^^(H]gSl 9 1 
a, 1 9 2 a^^n^n{ix.T4D0> ^©3ffl7Uy^ 
EKl9 1a, 1 9 2 atCck0tti«««Ei:3ffiSS«E«* 
iKD^SrfrftoTV^o 

[0 0 3 3] fgK/dl&l 9 1, 19 2 izlt. M 

J£&ffi[elg§l 9 1b, 19 2 b**^n^n»tt&nT^ 

^>o mii^aaiHiKi 9 1 b, i9 2bn ^mg 
i, MG2©asjg*ffi*«ai'r*. sa^jy^HBi 

9 1a, 1 9 2 a(?)&/W-h7>yX^(DllMli 

9 1, 19 2^6S»i-y h 1 9 0lr*tU mffifetti 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The driving shaft for outputting power characterized by providing the following, The engine 
which has an output shaft, and the 1st motor generator which can be generated using a part of power [ at 
least ] which this engine outputted, The power output unit equipped with the connection way which 
connects electrically the 2nd motor generator which performs power adjustment so that the power 
outputted to a driving shaft may turn into desired power, the accumulation-of-electricity means in which 
charge and discharge are possible, and the 1st motor generator of the above, the 2nd motor generator and 
an accumulation-of-electricity means. The connection interception change means which is prepared in 
the aforementioned connection way and changes the aforementioned accumulation-of-electricity means, 
the above 1st and connection between the 2nd motor generator, and interception according to the 
instructions from the outside. An accumulation-of-electricity state detection means to detect the state of 
the aforementioned accumulation-of-electricity means. A mode-of-operation distinction means to 
distinguish whether it is in the mode of operation which operates the 1st motor generator of the above in 
the state of consuming power while operating the 2nd motor generator of the above in the state of 
generating power. When it was in the aforementioned mode of operation by the aforementioned mode- 
of-operation distinction means and is distinguished When affirmation distinction is carried out by an 
amount distinction means of accumulation of electricity to distinguish whether it is in the state where the 
state of the aforementioned accumulation-of-electricity means detected by the aforementioned 
accumulation-of-electricity state detection means exceeds the amount of accumulation of electricity 
defined beforehand, and this amount distinction means of accumulation of electricity Control means 
which operate the 1st motor generator of the above so that power consumption may increase while 
outputting instructions of the purport which intercepts for the aforementioned connection interception 
change means. 

[Claim 2] A power output unit [ equipped with the connection control means which output instructions 
of the purport linked to the aforementioned connection interception change means when having seceded 
from the aforementioned mode of operation by the aforementioned mode-of-operation distinction means 
after execution of operation by the aforementioned control means is distinguished ] according to claim 1. 

[Claim 3] A power output unit equipped with the voltage maintenance control means which control 
operation of the 1st motor generator of the above after execution of operation by 1st voltage detection 
means to be a power output unit according to claim 2, and to detect the generated voltage of the 2nd 
motor generator of the above, 2nd voltage detection means to detect the output voltage of the 
aforementioned accumulation-of-electricity means, and the aforementioned control means, and hold the 
detection voltage by both the voltage detection means in an almost equal size. 

[Claim 4] The hybrid vehicles which are hybrid vehicles which carried the power output unit according 
to claim 1 to 3, and are equipped with the planetary gear which has three shafts combined with the 
output shaft of the aforementioned engine, the aforementioned driving shaft and the axis of rotation of 
the 2nd motor generator of the above, and the axis of rotation of the 1st motor generator of the above, 
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respectively while driving a wheel with the power outputted to the aforementioned driving shaft. 
[Claim 5] The driving shaft for outputting power characterized by providing the following, The engine 
which has an output shaft, and the 1st motor generator which can be generated using a part of power [ at 
least ] which this engine outputted, The control method of the power output unit equipped with the 
connection way which connects electrically the 2nd motor generator which performs power adjustment 
so that the power outputted to a driving shaft may turn into desired power, the accumulation-of- 
electricity means in which charge and discharge are possible, and the 1st motor generator of the above, 
the 2nd motor generator and an accumulation-of-electricity means, (a) The process which detects the 
state of the aforementioned accumulation-of-electricity means, (b) The process which distinguishes 
whether it is in the mode of operation which operates the 1st motor generator of the above in the state of 
consuming power while operating the 2nd motor generator of the above in the state of generating power. 

(c) The process which distinguishes whether it is in the state where the state of the aforementioned 
accumulation-of-electricity means detected according to the aforementioned process (a) exceeds the 
amount of accumulation of electricity defined beforehand when it was in the aforementioned mode of 
operation according to the aforementioned process (b) and is distinguished, (d) The process which 
operates the 1st motor generator of the above so that power consumption may increase while 
intercepting the aforementioned accumulation-of-electricity means by the aforementioned connection 
way, the above 1st, and the electric connection between the 2nd motor generator, when affirmation 
distinction is carried out by the aforementioned process (c). 

[Claim 6] A power output unit equipped with the process which returns the aforementioned 
accumulation-of-electricity means by the aforementioned connection way, the above 1st, and the electric 
connection between the 2nd motor generator when having seceded from the aforementioned mode of 
operation according to the aforementioned process (b) after execution of the (e) aforementioned process 

(d) is distinguished in a power output unit according to claim 5. 

[Claim 7] The power output unit according to claim 6 characterized by providing the following, (f) The 
process which detects the generated voltage of the 2nd motor generator of the above, (g) The process 
which detects the output voltage of the aforementioned accumulation-of-electricity means, (h) The 
process which controls operation of the 1st motor generator of the above after execution of the 
aforementioned process (d), and holds the detection voltage by the aforementioned process (f) and the 
process (g) in an almost equal size. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the power output unit equipped 
with an engine and a motor as a source of power, the hybrid vehicles which carried the power output 
unit, and the control method of the power output unit. 
[0002] 

[Description of the Prior Art] In recent years, the hybrid vehicles which carried the power output unit 
which makes an engine and a motor the source of power are proposed (for example, technology given in 
JP,9~47094,A etc.). There are the so-called parallel hybrid vehicles as a kind of hybrid vehicles. By 
parallel hybrid vehicles, a part is transmitted to a driving shaft by the power adjusting device, and, as for 
the power outputted by the carried power output unit from the engine, residual power is revived as 
power by the 1st motor generator. A battery stores electricity this power or it is used for driving the 2nd 
motor generator formed in the power adjusting device. In the transfer process of above-mentioned 
power, by controlling the 2nd motor generator in the power running state which carries out a rotation 
drive, such a power output unit can fluctuate the power outputted from the engine to arbitrary rotational 
frequencies and torque, and can output it to a driving shaft. It is not concerned with the demand output 
which should be outputted from a driving shaft, but since an engine can choose the high operating point 
of operation efficiency and can be operated, hybrid vehicles are excellent in saving-resources nature and 
exhaust air purification nature compared with the conventional vehicles which make only an engine a 
driving source. 

[0003] Although it becomes the run which assisted the power which the 2nd motor generator was 
operated in the state of power running, and was usually outputted from the engine at the time of a run as 
mentioned above by the hybrid vehicles which are the above, if it becomes at the time of a high-speed 
regular run, the 2nd motor generator will be in the state were taken about according to the inertia by 
high-speed run, and will serve as a run of only the power outputted without the assistance by the 2nd 
motor generator from the engine. At this time, the 2nd motor generator is operating as a regeneration 
state of generating power, and the power generated with this 2nd motor generator is sent to a battery, 
and charges a battery. 

[0004] At the time of such a high-speed regular run, when the charge to a battery continued, the battery 
might be overcharged and performance degradation might be caused. Then, solving the problem of the 
surcharge of the above-mentioned battery was performed by passing d shaft current to the 2nd motor 
generator at the time of a high-speed regular run. By passing d shaft current and weakening a field, 
counter-electromotive force of the 2nd motor generator can be made low, consequently the surcharge of 
a battery is prevented. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the aforementioned Prior art, since loss of 

power arose by passing d shaft current, the problem that energy efficiency was bad occurred. 

[0006] This invention aims at preventing the surcharge of the battery at the time of a high-speed regular 
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run, without being made in order to solve the above-mentioned technical problem in the conventional 

technology, and worsening energy efficiency. 

[0007] 

[A The means for solving a technical problem, and its operation and effect] In order to solve the above- 
mentioned technical problem, the power output unit of this invention The driving shaft for outputting 
power, the engine which has an output shaft, and the 1st motor generator which can be generated using a 
part of power [ at least ] which this engine outputted, The 2nd motor generator which performs power 
adjustment so that the power outputted to a driving shaft may turn into desired power, In the power 
output unit equipped with the connection way which connects electrically the accumulation-of- 
electricity means in which charge and discharge are possible, and the 1st motor generator of the above, 
the 2nd motor generator and an accumulation-of-electricity means The connection interception change 
means which is prepared in the aforementioned connection way and changes the aforementioned 
accumulation-of-electricity means, the above 1st and connection between the 2nd motor generator, and 
interception according to the instructions from the outside, While operating an accumulation-of- 
electricity state detection means to detect the state of the aforementioned accumulation-of-electricity 
means, and the 2nd motor generator of the above, in the state of generating power When it was in the 
aforementioned mode of operation by mode-of-operation distinction means to distinguish whether it is 
in the mode of operation which operates the 1st motor generator of the above in the state of consuming 
power, and the aforementioned mode-of-operation distinction means and is distinguished When 
affirmation distinction is carried out by an amount distinction means of accumulation of electricity to 
distinguish whether it is in the state where the state of the aforementioned accumulation-of-electricity 
means detected by the aforementioned accumulation-of-electricity state detection means exceeds the 
amount of accumulation of electricity defined beforehand, and this amount distinction means of 
accumulation of electricity While outputting instructions of the purport which intercepts for the 
aforementioned connection interception change means, let it be a summary to have the control means 
which operate the 1st motor generator of the above so that power consumption may increase. 
[0008] In the power output unit of this invention, if the state of an accumulation-of-electricity means 
exceeds the amount of accumulation of electricity defined beforehand at the time of the mode of 
operation which operates the 1st motor generator in the state of consuming power while operating the 
2nd motor generator in the state of generating power, the electric connection between the accumulation- 
of-electricity means, the 1st, and 2nd motor generators will be intercepted. Consequently, without being 
sent to an accumulation-of-electricity means, the power (counter-electromotive force) generated with the 
2nd motor generator is sent to the 2nd motor generator and the 1st motor generator connected by the 
connection way, and is consumed by this 1st motor generator. And since the 1st motor generator 
operates at this time so that power consumption may increase, the power generated with the 2nd motor 
generator is fully consumed with the 1st motor generator. 

[0009] Therefore, according to the power output unit of this invention, since the power generated with 
the 2nd motor generator is not moved to an accumulation-of-electricity means, it can prevent the 
surcharge of the accumulation-of-electricity means at the time of the above-mentioned mode of 
operation. At this time, since there is no loss of power which passes d shaft current to a motor generator, 
energy efficiency is not worsened. Furthermore, since the power generated with the 2nd motor generator 
is fully consumed with the 1st motor generator, it can suppress elevation of the reverse electromotive 
voltage of the 2nd motor generator by having intercepted connection with an accumulation-of-electricity 
means. When the reverse electromotive voltage of the 2nd motor generator rises, it became high voltage 
from the accumulation-of-electricity means and the electric connection by the connection interception 
change means is returned, power of an accumulation-of-electricity means cannot be transmitted to the 
2nd motor generator, and the 2nd motor generator cannot be immediately shifted to a power running 
state (state of performing a rotation drive). For this reason, according to this invention, although time 
was taken until it assisted the engine [ torque ], since elevation of the reverse electromotive voltage of 
the 2nd motor generator can be suppressed, the above-mentioned engine [ torque ] can be assisted 
smoothly without a time lag. 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



9/15/2003 



Page 3 of 11 



[0010] In the power output unit of the above-mentioned composition, after execution of operation by the 
aforementioned control means, when having seceded from the aforementioned mode of operation by the 
aforementioned mode-of-operation distinction means is distinguished, it can carry out as composition 
equipped with the connection control means which output instructions of the purport linked to the 
aforementioned connection interception change means. 

[001 1] According to this composition, when [ at which it seceded from the above-mentioned mode of 
operation by the mode-of-operation distinction means ] distinguished, an accumulation-of-electricity 
means, the above 1st, and the electric connection between the 2nd motor generator return by connection 
control means. 

[0012] Operation of the 1st motor generator of the above can control after execution of operation by 1st 
voltage detection means detect the generated voltage of the 2nd motor generator of the above, 2nd 
voltage detection means detect the output voltage of the aforementioned accumulation-of-electricity 
means, and the aforementioned control means, and it can carry out as the composition have the voltage 
maintenance control means which hold the detection voltage by both the voltage detection means in an 
almost equal size in a power output unit equipped with the above-mentioned connection control means. 
[0013] According to this composition, after performing interception by the connection interception 
change means, the output voltage (reverse electromotive voltage) of the 2nd motor generator can shift 
the 2nd motor generator to a power running state immediately, though it secedes from a mode of 
operation and the electric connection by the connection interception change means returns at what time, 
since it is held at a size almost equal to the output voltage of an accumulation-of-electricity means. 
Therefore, torque assistance in an engine can be performed very smoothly at the time of the above- 
mentioned return. 

[0014] The hybrid vehicles of this invention are hybrid vehicles which carried the above-mentioned 
power output unit, and they make it the summary to have the planetary gear which has three shafts 
combined with the output shaft of the aforementioned engine, the aforementioned driving shaft and the 
axis of rotation of the 2nd motor generator of the above, and the axis of rotation of the 1st motor 
generator of the above, respectively while they drive a wheel with the power outputted to the 
aforementioned driving shaft. 

[0015] As everyone knows, the planetary gear has the property in which the residual rotational 
frequency and residual torque of the axis of rotation are decided, if a biaxial rotational frequency and 
biaxial torque are decided among three shafts. Outputting a part of mechanical power inputted from the 
axis of rotation combined with the output shaft of an engine to a driving shaft based on this property, by 
supplying power to the 2nd motor generator combined with the axis of rotation which remains, it can 
increase and the power outputted from the engine can be transmitted to a driving shaft. 
[0016] The driving shaft for the control method of the power output unit this invention outputting 
power, The engine which has an output shaft, and the 1st motor generator which can be generated using 
a part of power [ at least ] which this engine outputted, The 2nd motor generator which performs power 
adjustment so that the power outputted to a driving shaft may turn into desired power, The connection 
way which connects electrically the accumulation-of-electricity means in which charge and discharge 
are possible, and the 1st motor generator of the above, the 2nd motor generator and an accumulation-of- 
electricity means, While operating the process which is the control method of a ************ output 
unit and detects the state of the (a) aforementioned accumulation-of-electricity means, and the 2nd 
motor generator of (b) above in the state of generating power When it was in the aforementioned mode 
of operation according to the process which distinguishes whether it is in the mode of operation which 
operates the 1st motor generator of the above in the state of consuming power, and the (c) 
aforementioned process (b) and is distinguished When affirmation distinction is carried out by the 
process which distinguishes whether it is in the state where the state of the aforementioned 
accumulation-of-electricity means detected according to the aforementioned process (a) exceeds the 
amount of accumulation of electricity defined beforehand, and the (d) aforementioned process (c) While 
intercepting the aforementioned accumulation-of-electricity means by the aforementioned connection 
way, the above 1st, and the electric connection between the 2nd motor generator, it is making into the 
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summary to have the process which operates the 1st motor generator of the above so that power 
consumption may increase. 

[001 7] By the control method of the power output unit this invention as well as the power output unit of 
this invention, without worsening energy efficiency, the surcharge of the battery at the time of the 
above-mentioned mode of operation can be prevented, and torque assistance in an engine can be 
performed smoothly without a time lag at the time of secession of the mode of operation. 
[0018] 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explained based on 
an example. First, the composition of the hybrid vehicles which applied the power output unit as an 
example of this invention is explained using drawing 1 . The power system of these hybrid vehicles 
consists of the next composition. The engine 150 as a prime mover with which the power system was 
equipped is the usual gasoline engine, and rotates a crankshaft 156. Operation of an engine 150 is 
controlled by EFIECU170. EFIECU170 is a one-chip microcomputer which has CPU, ROM, RAM, etc. 
inside, and performs fuel oil consumption of an engine 150, and control of rotational speed and others 
according to the program to which CPU was recorded on ROM. Although illustration was omitted, in 
order to enable these control, the various sensors in which the operational status of an engine 150 is 
shown are connected to EFIECU170. 

[0019] Otherwise, the power system is equipped with motors MG1 and MG2. Motors MG1 and MG2 
are constituted as a synchronous motor generator, and are equipped with Rota 132,142 which has two or 
more permanent magnets in a peripheral face, and the stator 133,143 around which the three phase coil 
which forms rotating magnetic field was wound. The stator 133,143 is being fixed to the case 119. The 
three phase coil wound around the stator 133,143 of motors MG1 and MG2 is connected to the battery 
194 through the drive circuit 191,192, respectively. The drive circuit 191,192 is the transistor inverter 
equipped with the transistor as a switching element by 2 set [ 1 ] for every phase. The drive circuit 
191,192 is connected to the control unit 190. If the transistor of the drive circuit 191,192 is switched by 
the control signal from a control unit 190, current will flow between a battery 194 and motors MG1 and 
MG2. Motors MG1 and MG2 can also operate as a motor which carries out a rotation drive in response 
to supply of the power from a battery 194, when Rota 132,142 is rotating by external force (this 
operational status is hereafter called power running), can function as a generator which makes the ends 
of a three phase coil produce electromotive force, and can also charge a battery 194 (this operational 
status is hereafter called regeneration). 

[0020] An engine 150 and motors MG1 and MG2 are mechanically combined through the planetary gear 
120, respectively. A planetary gear 120 is also called epicyclic gear and has the three axes of rotation 
combined with each gear shown below. The gears which constitute a planetary gear 120 are the 
planetary pinion gear 123 which revolves around the sun while rotating the circumference of the sun 
gear 121 which rotates at the center, and a sun gear, and the starter ring 122 which rotates on the 
periphery further. The planetary pinion gear 123 is supported to revolve by the planetary carrier 124. By 
the hybrid vehicles of this example, the crankshaft 156 of an engine 150 is combined with the planetary 
carrier shaft 127 through the damper 130. The damper 130 is formed in order to absorb twist vibration 
produced in a crankshaft 156. Rota 132 of a motor MG 1 is combined with the sun gear shaft 125. Rota 
142 of a motor MG 2 is combined with the starter-ring shaft 126. Rotation of a starter ring 122 is 
transmitted to a driving shaft 1 12 and Wheels 1 16R and 1 16L through a chain belt 129. 
[0021] In order to explain fundamental operation of these hybrid vehicles, operation of a planetary gear 
120 is explained first. The planetary gear 120 has the property in which the rotation state of the residual 
axis of rotation is decided, if the rotational frequency and torque (both are hereafter called rotation state 
collectively) of the two axes of rotation are determined among the three axes of rotation mentioned 
above. Although it can ask for the relation of the rotation state of each axis of rotation by the formula of 
common knowledge on mechanism study, it can also ask for it geometrically with drawing called 
collinear view. 

[0022] An example of a collinear view is shown in drawing 2 . The vertical axis shows the rotational 
frequency of each axis of rotation. The horizontal axis shows the gear ratio of each gear by the distance- 
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relation. Let the position C which divides interiorly between a position S and positions R for the sun 
gear shaft 125 (S in drawing), and the starter-ring shaft 126 (R in drawing) to l:rho for ends be the 
position of the planetary carrier shaft 127. rho is the ratio of the number of teeth of a sun gear 121 to the 
number of teeth of a starter ring 122. In this way, the rotational frequencies Ns, Nc, and Nr of the axis of 
rotation of each gear are plotted in the defined positions S, C, and R. The planetary gear 120 has the 
property in which three points plotted in this way are surely located in a line in a straight line. This 
straight line is called collinear of operation. A collinear of operation will be uniquely decided, if two 
points are decided. Therefore, it can ask for the rotational frequency of the residual axis of rotation from 
the rotational frequency of the two axes of rotation among the three axes of rotation by using a collinear 
of operation. 

[0023] Moreover, in the planetary gear 120, when the torque of each axis of rotation is transposed to the 
force committed to a collinear of operation and is shown, the collinear of operation has the property in 
which balance is maintained as the rigid body. As an example, torque which acts on the planetary carrier 
shaft 127 is set to Te. The force of the size equivalent to Torque Te is made to act on a collinear of 
operation on a perpendicular lower shell in a position C as shown in drawing 2 at this time. The 
direction made to act becomes settled according to the direction of Torque Te. Moreover, the torque Tr 
outputted from the starter-ring shaft 126 is made to act on a collinear of operation downward from on 
perpendicular in a position R. Tes in drawing and Ter distribute Torque Te to two equivalent force based 
on the distributive law of the force which acts on the rigid body. "Tes=rho / (1+rho) xTe", and "Ter=l-/ 
(1+rho) xTe" There is an unrelated relation. If the conditions that the collinear view of operation has 
taken balance as the rigid body are taken into consideration after the above force has acted, the torque 
Tml which should act on the sun gear shaft 125, and the torque Tm2 which should act on a starter-ring 
shaft can be searched for. Torque Tml becomes equal to Torque Tes, and torque Tm2 becomes equal to 
the difference of Torque Tr and Torque Ter. 

[0024] While the engine 150 combined with the planetary carrier shaft 127 is rotating, a sun gear 121 
and a starter ring 122 can be rotated in the state of various rotations under the conditions with which are 
satisfied of the above-mentioned conditions about a collinear of operation. While the sun gear 121 is 
rotating, it is possible to generate electricity by the motor MG 1 using the rotational-motion force. While 
the starter ring 122 is rotating, it is possible to transmit the power outputted from the engine 150 to a 
driving shaft 1 12. By the hybrid vehicles which have the composition shown in drawin g 1 , the power 
outputted from the engine 150 is distributed to the power revived as the power to which it is 
mechanically transmitted by the driving shaft, and power, and it can run, outputting desired power by 
carrying out power running of the motor MG 2 using the power revived further, and assisting power. 
Such operating state is in the state which can be taken at the time of a usual run of hybrid vehicles. In 
addition, at the time of the heavy loads at the time of full open acceleration etc., power is supplied to a 
motor MG 2 also from a battery 194, and the power transmitted to a driving shaft 1 12 is increased. 
[0025] Moreover, by above-mentioned hybrid vehicles, since the power of motors MG1 or MG2 can be 
outputted from a driving shaft 1 12, it can also run only using the power outputted by these motors. 
Therefore, even if vehicles are running, the engine 150 has stopped or has the so-called thing [ carrying 
out idle operation ]. This operating state is in the state which can be taken at the time of a low-speed run 
at the time of start. 

[0026] Furthermore, the power outputted from the engine 150 cannot be distributed to two paths, but it 
can also be made to transmit only to a driving shaft 1 12 side by above-mentioned hybrid vehicles. This 
is the operating state which can be taken at the time of a high-speed regular run, and a motor MG 2 will 
be in the state where it was taken about according to the inertia by high-speed run, and it will serve as a 
run of only the power outputted without the assistance by the motor MG 2 from the engine 150. 
[0027] Drawing 3 shows the collinear view at the time of this high-speed regular run. In the collinear 
view shown in drawing 2 , although the rotational frequency Ns of the sun gear shaft 125 was positive, 
as shown in the collinear view shown in drawing 3 , it serves as negative at the rotational frequency Ne 
of an engine 150, and the rotational frequency Nr of the starter-ring shaft 126. At this time, by the motor 
MG 1, since direction of rotation and the direction where torque acts become the same, a motor MG 1 
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operates as a motor and consumes the electrical energy expressed by the product of torque Tml and a 
rotational frequency Ns (state of inversion power running). On the other hand, by the motor MG 2, since 
direction of rotation and the direction where torque acts become reverse, a motor MG 2 will operate as a 
generator and will revive the electrical energy expressed by the product of torque Tm2 and a rotational 
frequency Nr from the starter-ring shaft 126. 

[0028] Thus, the hybrid vehicles of this example can run by various operational status based on an 
operation of a planetary gear 120. 

[0029] The whole operation of the power output unit of this example is controlled by the control unit 
190. A control unit 190 is a one-chip microcomputer which has CPU, ROM, RAM, etc. inside like 
EFIECU170. The control unit 190 is connected with EFIECU170, and both can transmit various 
information mutually. A control unit 190 can control operation of an engine 150 indirectly by 
transmitting information which is needed for control of an engine 150, such as a torque instruction value 
and an instruction value of a rotational frequency, to EFIECU170. The control unit 190 is controlling 
operation of the whole power output unit in this way. In order to realize this control, the sensor 144 for 
knowing various sensors, for example, the rotational frequency of a driving shaft 112, etc. is formed in 
the control unit 190. Since it is combined mechanically, in this example, the starter-ring shaft 126 and a 
driving shaft 1 12 form the sensor 144 for knowing the rotational frequency of a driving shaft 1 12 in the 
starter-ring shaft 126, and are using it as the sensor for controlling rotation of a motor MG 2 in common. 

[0030] The electrical circuit with which the power system of the hybrid vehicles mentioned above is 
equipped is further explained to a detail using drawing 4 . The inverter capacitor 196, the drive circuit 
191 connected to a motor MG 1, and the drive circuit 192 connected to a motor MG 2 are connected to 
parallel to the battery 194, respectively so that it may illustrate. 

[0031] A battery 194 is equipped with battery-module section 194a, system main relay (hereafter 
referred to as SMR) 194b, voltage detector 194c, 194d of current sensors etc., etc. in detail. SMR194b 
performs connection and interception of the power supply of a high- voltage circuit by the instructions 
from a control unit 190, and consists of two relays Rl and R2 arranged on +-two poles of battery- 
module section 194a. Having formed two relays Rl and R2 in the battery 194 turns on relay R2 first at 
the time of connection of a power supply, and it turns on relay Rl continuously and makes it possible to 
perform a positive operation relay Rl and by turning off relay R2 continuously first at the time of 
interception of a power supply. Voltage detector 194c detects the total voltage value of battery-module 
section 194a. 194d of current sensors detects the output current value from battery-module section 194a. 
Voltage detector 194c and the output signal of 194d of current sensors are transmitted to a control unit 
190. 

[0032] The drive circuit 191,192 is a power converter which changes the high-voltage direct current of a 
battery, and the alternating current a motor MG 1 and for MG2, is equipped with the three-phase-circuit 
bridge circuits 191a and 192a which consist of six power transistors in detail, respectively, and is 
performing conversion with a direct current and three-phase-circuit alternating current by these three- 
phase-circuit bridge circuits 191a and 192a. 

[0033] Furthermore, the voltage detectors 191b and 192b are formed in the drive circuit 191,192, 
respectively. The voltage detectors 191b and 192b detect the reverse electromotive voltage of motors 
MG1 and MG2. The drive of each power transistor of the three-phase-circuit bridge circuits 191a and 
192a has transmitted information required for current control, such as a voltage value detected from the 
drive circuit 191,192 by the voltage detectors 191b and 192b to the control unit 190, and current value 
detected in the current sensor which was prepared between the three-phase-circuit bridge circuits 191a 
and 192a and motors MG1 and MG2, and which is not illustrated, while being controlled by the control 
unit 190. 

[0034] Next, the torque control processing performed by the control unit 190 is explained. Torque 
control processing has realized various kinds of operating state, such as operating state which says the 
processing which outputs the power which controls an engine 150 and motors MG1 and MG2, and 
consists of the torque and the rotational frequency which were demanded from a driving shaft 112, and 
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is shown in drawin g! mentioned above and the collinear view of drawing 3 . Drawing 5 is a flow chart 
which shows this torque control processing. By CPU in a control unit 190 (only henceforth CPU), this 
routine is repeatedly performed by the timer interrupt for every predetermined time. 
[0035] If a torque control manipulation routine is started, CPU will set up target rotational frequency 
Nd* of a driving shaft 1 12, and target torque Td* (Step S200). Target rotational frequency Nd* and 
torque Td* are set up according to the present vehicle speed, the amount of treading in of an accelerator, 
etc. Although illustration was omitted in the flow chart, in this processing, CPU has read these amounts 
of many. 

[0036] Next, CPU sets up demand power Pe* of an engine 150 (Step S210). Demand power Pe* of an 
engine 150 is called for by total with the run power called for by the product of target rotational 
frequency Nd* of a driving shaft 1 12, and torque Td*, the power by which charge and discharge are 
carried out from a battery 194, and the power which the drive of auxiliary machinery takes. For 
example, when it is necessary to discharge excessive power from a battery 194, demand power Pe* to an 
engine 150 can be decreased that much. Moreover, when operating auxiliary machinery, such as an air- 
conditioner, it is necessary to output to an excess the power which is equivalent to the power for 
auxiliary machinery besides run power from an engine 150. 

[0037] In this way, if demand power Pe* to an engine 150 is set up, CPU will set up the operation point 
of an engine 150, i.e., target rotational frequency Ne*, and target torque Te* (Step S220). The operation 
point of an engine 150 is set up by choosing from a map the operation point with which operation 
efficiency becomes the best fundamentally. 

[0038] The operation point of an engine 150 and the relation of operation efficiency are shown in 
drawing^ . The curve B in drawing shows the rotational frequency which can operate an engine 150, 
and the threshold value of torque. It is an efficiency line that the efficiency of an engine 150 becomes 
fixed, respectively etc., and the curve shown at alpha 1%, alpha2%, etc. in drawin g 6 shows that 
efficiency becomes low at order (alphal% and alpha2%). An engine 150 has high efficiency on the 
operation point limited comparatively, and efficiency falls gradually on the operation point of the 
circumference as shown in drawing 6 . 

[0039] The curve shown by Cl-Cl, C2-C2, and C3-C3 is a curve with the fixed power outputted from 
an engine 150 among drawing 6 , and the operation point of an engine 150 will be chosen on these 
curves according to demand power. The state where demand power is low is shown in order of Cl-Cl, 
C2-C2, and C3-C3. For example, when demand power Pe* to an engine 150 is equivalent to the power 
expressed with curvilinear Cl-Cl, the operation point of an engine 150 is set as Al point to which 
operation efficiency becomes the highest on Ccurvilinear Cl-1. On C2-C2 curve, the operation point is 
similarly chosen as A2 point by A3 point on C3-C3 curve. The rotational frequency of an engine 150 
and the relation of operation efficiency on curvilinear Cl-Cl, C2-C2, and CC3-3 are shown in drawing 
7 . In addition, for convenience, although three of drawing 6 are illustrated, the curve in drawing 7 is a 
curve of explanation which can be innumerably drawn according to a demand output, and can choose 
the operation point Al point of an engine 150 etc. innumerably. Thus, the curve drawn by connecting 
the high point of the operation efficiency of an engine 150 is the curve A in drawing 6 , and calls this 
performance curve. <BR> [0040] Based on the operation point of the engine 150 set up by the above 
processing, CPU sets up target rotational frequency Nl* of a motor MG 1, and torque Tl* (Step S230). 
Since target rotational frequency Nl* of an engine 150 127, i.e., a planetary carrier shaft, and target 
rotational frequency Nd* of a driving shaft 1 12 126, i.e., a starter-ring shaft, are set up, target rotational 
frequency Nl* of the sun gear shaft [ 1 ] 125 MG, i.e., a motor, can be set up with the collinear view 
mentioned above. Of course, at Step S230, target rotational frequency Nl* of a motor MG 1 is set up by 
the predetermined proportion formula drawn from a collinear view. 

[0041] Target torque Tl* of a motor MG 1 is set up by the so-called proportional-plus-integral control 
(PI control). About proportional-plus-integral control, since it is common knowledge, although detailed 
explanation is omitted here, target torque Tl* is computed from the sum of the proportional obtained, 
multiplying the deflection of target rotational frequency Nl* of a motor MG 1, and an actual rotational 
frequency by the predetermined proportionality constant in short, and the integration term acquired 
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multiplying the time-quadrature value of this deflection by the predetermined proportionality constant. 
[0042] CPU sets up the operation point of a motor MG 2, i.e., target rotational frequency N2*, and target 
torque T2* based on the operation point of the engine 150 set up by the above processing, and the 
operation point of a motor MG 1 (Step S240). The target rotational frequency of a motor MG 2 is based 
and set as the collinear view mentioned above. That is, target rotational frequency N2* is equal to target 
rotational frequency Nd* of the starter-ring shaft 126. Moreover, target torque T2* is set up by PI 
control. 

[0043] In this way, according to the set-up operation point, CPU controls operation of motors MG1 and 
MG2 and an engine 150 (Step S250). The voltage impressed to the three phase coil of each motor 
according to the target rotational frequency and target torque which were set up is set up, and control of 
motors MG1 and MG2 switches the transistor of the drive circuit 191,192 according to deflection with 
the applied voltage in this time. About the method of controlling a synchronous motor, since it is 
common knowledge, detailed explanation is omitted here. 

[0044] Since the control processing for operating on the set-up operation point also about an engine 150 
is common knowledge, it omits explanation here. However, EFIECU170 actually controls an engine 
150. Therefore, in the processing in Step S220 in a torque control routine, processing which transmits 
required information, such as the operation point of an engine 150, to EFIECU170 from a control unit 
190 is performed. CPU of a control unit 190 controls operation of an engine 150 indirectly by 
transmitting this information. After execution of Step S250, it escapes to "RETURN" and this torque 
control routine is ended. 

[0045] Next, the battery overcharge prevention processing performed by the control unit 190 is 
explained. Battery overcharge prevention processing is processing which prevents the surcharge of a 
battery 194 at the time of a high-speed regular run. Drawin g 8 is a flow chart which shows this battery 
overcharge prevention processing. By CPU in a control unit 190, this routine is repeatedly performed by 
the timer interrupt for every predetermined time. 

[0046] A start of a battery overcharge prevention routine judges whether it is CPU at the high-speed 
regular run time (Step S300). This judgment is performed by distinguishing whether it is in the mode of 
operation to which the mode of operation MG 2 shown in the collinear view of drawing 3 , i.e., a motor, 
carries out regeneration operation, a motor MG 1 carries out an inversion powering movement, and an 
engine 150 operates at a larger rotational frequency than a predetermined rotational frequency from the 
rotational frequency of the engine 150 operated in Step S250 of a torque control routine shown by 
drawing 5 , a motor MG 1 , and a motor MG 2. 

[0047] If it is distinguished at Step S300 that it is at the high-speed regular run time, subsequently it will 
distinguish whether CPU is maintaining the value with a bigger charge capacity (SOC) of a battery 194 
than the specified quantity SO (Step S3 10). SOC of a battery 194 is calculated in this example by 
addition of the current value of the charge and electric discharge called for from the detecting signal of 
194d of current sensors built in a battery 194. In addition, by changing to this composition and 
measuring the specific gravity of the electrolytic solution of a battery 194, it is good also as composition 
which detects SOC, and is good also as composition which detects SOC by making between the 
terminals of a battery short-circuit momentarily, passing current, and measuring internal resistance. 
[0048] If SOC of a battery 194 is over the specified quantity SO and it will be distinguished at Step 
S310, CPU will perform processing which turns off SMR194b of a battery 194 (Step S320). 
Specifically, CPU turns off the relays Rl and R2 of a battery 194 in order. 

[0049] If SMR194b is turned off at Step S320, subsequently, CPU will control operation of a motor MG 
1 and processing only a predetermined rotational frequency increases [ processing ] the rotational 
frequency of motoring of the motor MG 1 in the state of inversion power running will be performed 
(Step S3 30). When only the predetermined rotational frequency Nad which specifically defined 
beforehand target rotational frequency Nl* of the motor MG 1 set up at Step S230 of the torque control 
routine of drawin g 5 increases, operation of a motor MG 1 is controlled. 

[0050] Drawing 9 is explanatory drawing showing the change of a collinear view by processing of Step 
S330 mentioned above. In drawing 9 , an alternate long and short dash line D is a collinear of operation 
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before processing of Step S330, and a straight line E is a collinear of operation after processing of Step 
S330. Although the rotational frequency of a motor MG 2 of the collinear of operation after processing 
of Step S330 is fixed compared with the collinear of operation before processing so that it may illustrate, 
as for the rotational frequency of a motor MG 1, only the predetermined rotational frequency Nad is 
known by increasing. At this time, the operation point of an engine 150 will be pressed down in the 
direction to which a rotational frequency falls from the property (property in which the residual 
operation point will be decided if the biaxial operation point is decided among three shafts mentioned 
above) of a planetary gear 120. 

[0051] In addition, at Step S330 of this example, although the rotational frequency of motoring of a 
motor MG 1 was controlled directly, it can change to this composition and the rotational frequency of a 
motor MG 1 can also be indirectly considered as the increasing composition from the property of a 
planetary gear 120 by reducing the rotational frequency of an engine 150. It is made for a control unit 
190 to make operation of the above-mentioned engine 150 specifically control to EFIECU170 by 
transmitting the information on the rotational frequency made into the target of an engine 150 to 
EFIECU170. 

[0052] By processing of the above-mentioned step S330, the power consumption of a motor MG 1 
increases by increasing the rotational frequency of a motor MG 1. On the other hand, SMR194b is 
turned off at Step S320, and since it is in the state where the electric connection between a battery 194 
and motors MG1 and MG2 was intercepted, the power generated by the motor MG 2 is sent to a motor 
MG 1, and is consumed by the motor MG 1 . Since the power generated by the motor MG 2 is fully 
consumed by the motor MG 1 these results, the reverse electromotive voltage Va of a motor MG 2 
becomes small. 

[0053] While incorporating the reverse electromotive voltage Va of the motor MG 2 detected in voltage 
detector 192b built in the drive circuit 192 if control of such a motor MG 1 is performed at Step S330 
then (Step S340), the total voltage value Vb of the battery 194 detected in voltage detector 194c of a 
battery 194 is incorporated (Step S3 50). 

[0054] Then, CPU computes both deflection dV by deducting the total voltage value of a battery 194 
from the reverse electromotive voltage Va of the above-mentioned motor MG 2 (Step S3 60). Then, it 
distinguishes whether the deflection dV is zero or less value (Step S370), and if deflection dV is not zero 
or less value and CPU will be distinguished here, it will return processing to Step S330, again, it is 
performing processing which increases the rotational frequency of a motor MG 1, makes still smaller the 
reverse electromotive voltage Va of a motor MG 2, and brings deflection dV close to a value 0. On the 
other hand, at Step S3 70, if it is distinguished that deflection dV became zero or less value, it will 
escape for a "return" and this routine will be ended. 

[0055] Moreover, when it was not at Step S3 00 at the high-speed regular run time and is distinguished, 
or when it is distinguished at Step S3 10 that SOC of a battery 194 is less than [ specified quantity SO ], 
processing is advanced to Step S3 80, SMR194b is turned on, after that, it escapes for a "return" and this 
routine is ended. 

[0056] In addition, although considered as the composition which processing of OFF of SMR194b in 
Step S320 and processing of ON of SMR194b in Step S370 are not concerned with the state of 
SMR194b before processing by this routine, but is always turned off or turned on, it can change to this, 
it can restrict to the time when it differs from the state where he wants to control the state of SMR194b 
before processing, and it can consider as the composition which controls SMR194b. That is, at Step 
S320, the state of SMR194b before processing is distinguished, and SMR194b transmits the control 
command of OFF to SMR194b only within the state of ON, and the state of SMR194b before processing 
is distinguished at Step S3 80, and it considers as the composition to which SMR194b transmits the 
control command of ON to SMR194b only within the state of OFF. 

[0057] When it becomes more than specified quantity SO that SOC of a battery 194 defined beforehand 
at the time of a high-speed regular run of hybrid vehicles according to the battery overcharge prevention 
routine constituted as mentioned above, SMR194b will be in an OFF state and the drive circuit 191,192 
will be in the state where it was intercepted electrically from a battery 194. For this reason, since the 
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power generated by the motor MG 2 is not moved to a battery 194, the surcharge of the battery 194 at 
the time of a high-speed regular run can be prevented. At this time, since there is no loss of power which 
passes d shaft current on a motor, energy efficiency is not worsened. Therefore, in this example, the 
effect that it is compatible in prevention of the surcharge of the battery at the time of a high-speed 
regular run and improvement in mpg is done so. 

[0058] Although a motor MG 2 is in a power generation state at the time of a high-speed regular run and 
a motor MG 1 is in the state of consuming power, since operation of a motor MG 1 is controlled and 
power consumption of a motor MG 1 is enlarged, in this example, elevation of the reverse electromotive 
voltage of the motor MG 2 by having intercepted connection with a battery 194 can be suppressed 
further. Especially by controlling operation of a motor MG 1 by this example, the reverse electromotive 
voltage Va of a motor MG 2 can shift a motor MG 2 to a power running state immediately, when 
vehicles escape from a high-speed regular run state and SMR194b returns to an ON state, since it was 
held at the almost same level as the voltage value Vb of a battery 194. Therefore, when there is an 
assistant demand, the effect that the above-mentioned engine [ torque ] can be assisted very smoothly 
without a time lag also does so. 

[0059] In addition, as composition of the power output unit which applies this invention, various 
composition besides the composition shown in drawing 1 is possible. In drawing 1 , although the motor 
MG 2 is combined with the starter-ring shaft 126, the composition combined with the planetary carrier 
shaft 127 which the motor MG 2 linked with the crankshaft 156 of an engine 150 directly can also be 
taken. The composition as the 1st modification is shown in drawing 10 . In drawing 10 , the integrated 
state to the planetary gear 120 of an engine 150 and motors MG1 and MG2 is different from the 
example of drawing 1 . It is the same as drawing 1 at the point that a motor MG 1 is combined with the 
sun gear shaft 125 in connection with a planetary gear 120, and the crankshaft 156 of an engine 150 is 
combined with the planetary carrier shaft 127. In drawing 10 , a motor MG 2 is different from the 
example of drawing 1 at the point combined with the planetary carrier shaft 127 instead of the starter- 
ring shaft 126. 

[0060] Also in this composition, by driving the motor MG 2 combined with the planetary carrier shaft 
127, for example using the power revived by the motor MG 1, the further torque can be added to the 
planetary carrier shaft 127 linking directly to the crankshaft 156, and this torque addition is performed 
so that demand torque may be outputted to a driving shaft 112. Therefore, since the power outputted 
from the engine 150 by adjusting the power exchanged in the form of power through motors MG1 and 
MG2 like the example of drawin g 1 can be outputted from a driving shaft 1 12 as a desired rotational 
frequency and desired torque, the operating point is chosen freely and an engine 150 can be operated. 
Therefore, it is possible to apply this invention also to such composition. 

[0061] Moreover, this invention is also applicable to the power output unit of another composition. The 
composition as the 2nd modification is shown in drawing 1 1 . In the above-mentioned example and the 
1st above-mentioned modification, the electric distribution type power adjusting device which used the 
motor for Rota etc. is used as a power adjusting device in this 2nd modification to having used the 
machine distribution type power adjusting device using the planetary-gear 120 grade as a power 
adjusting device for transmitting a part of power outputted from the engine 150 to a driving shaft 112. 
Specifically, by this power output unit, it replaces with a planetary gear 120 and a motor MG 1, and has 
the clutch motor CM. A clutch motor is a motor for Rota relatively equipped with the inner rotor 302 
and outer rotor 304 which can rotate. The inner rotor 302 is combined with the crankshaft 156 of an 
engine 150, and the outer rotor 304 is combined with the driving shaft 1 12 as shown in drawing 1 1 . 
Power is supplied to an outer rotor 304 through the slip ring 306. The motor MG 2 is combined with the 
shaft by the side of an outer rotor 304. Other composition is the same as the composition shown by 
drawing 1 . 

[0062] The power outputted from the engine 150 can be transmitted to a driving shaft 112 through the 
clutch motor CM. the clutch motor CM - between the inner rotor 302 and outer rotors 304 — 
electromagnetism — power is transmitted through combination of-like Under the present circumstances, 
if the rotational frequency of an outer rotor 304 is lower than the rotational frequency of the inner rotor 
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302, the power according to both slipping can be revived by the clutch motor CM. On the contrary, if 
power is supplied to the clutch motor CM, the rotational frequency of the inner rotor 302 can be 
accelerated and it can output to a driving shaft 1 12. Torque can be compensated with a motor MG 2 
when not in agreement with the demand torque which the torque outputted through the clutch motor CM 
from the engine 1 50 should output from a driving shaft 1 12. 

[0063] The role of a motor MG 2 is the same as the case of the example shown in drawing 1 . Therefore, 
this invention is applicable also to the 2nd modification. 

[0064] In addition, this invention can be carried out in various modes in the range which is not restricted 
to the above-mentioned example or the above-mentioned operation gestalt, and does not deviate from 
the summary. 

[0065] (1) That is, in the above-mentioned example and the above-mentioned modification, although the 
case where this invention was applied to the vehicles of a parallel hybrid system was explained, it is also 
possible to apply this invention to the vehicles of a series hybrid system. Also in a series hybrid system, 
it is because power adjustment can be performed so that the power which it has two motor generators, 
generates electricity with one motor generator, is the motor generator of another side, and is outputted to 
a driving shaft may turn into desired power. In short, it has two motor generators and generates 
electricity with one motor generator, and if it is vehicles equipped with the power output unit which can 
perform power adjustment so that the power which is the motor generator of another side and is 
outputted to a driving shaft may turn into desired power, it is applicable also to the vehicles of the 
hybrid system of which gestalt. 

[0066] (2) Moreover, in the power output unit of the example mentioned above, although the 
synchronous motor was used as a motor, it can change to this and an induction motor, a vernier motor, a 
direct current motor, a superconduction motor, a step motor, etc. can be used. 
[0067] (3) Although the gasoline engine operated with a gasoline as an engine 150 was used further, 
various kinds of internal combustion, such as a diesel power plant, a turbine engine, and a jet engine, or 
an external combustion engine can be used. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 6] 
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[Drawing 9] 
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[Drawing 10] 




[Drawing 11] 
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